MOCKOBCKHH ABHAI^HOHHBIH HHCTHTYT 
(rOCy^APCTBEHHBIH TEXHH^IECKHH YRMBEPCHTET) 


Jla6opaTopHa3i paGoxa 

«Hccjie;^OBaHHe xapaKxepHcxHK 
6nnojiHpHOxo xpaH3HCxopa» 


MocKBa, 2006 r. 



B 6HnojiHpHOM TpaHSHCTOpe (J)H3HHecKHe npoiieccbi onpe/iejiaiOTca abh- 
)KeHHeM HOCHxejieH sapa/ia o6ohx snaKOB, hto h OTpa^KCHO b ero nasBaHHH. Ha 
pHcyHKe 1 npHBe^ieHbi ceneHHe (a), cxeMaxHHecKoe (6) h cxeMoxexHHnecKoe 
H3o6pa)KeHHe 6HnojiapHOxo xpaH3HCxopa. 


3MHTTep 


Easa 


KojuieKTop 








PncyHOK 1 . CxpyKxypa (a), cxeMaxHnecKoe (6) h cxeMOxexHHnecKoe 
H3o6pa)KeHHe (b) 6HnojiapHOxo xpaH3HCxopa. 


BHnojiapHbiH xpaH3HCxop co;iep)KHx xpH nojiynpOBO/iHHKOBbie o6jiacxH c 
Hepe/iyK)iii,HMHca xHnaMH npOBO^IHMOCXH (p -n-p hjih n-p -n), Koxopbie na- 
3bIBaK)XCa COOXBeXCXBCHHO 3MHXXepOM, 6a30H H KOJIJieKXOpOM. 3xh o6jiaCXH 
pa3;iejieHbi /iByMa BaaHMO^ieHCXByiomHMH MOK^iy co6oh p-n nepexo^aMH: 
3MHxxepHbiM H KOJiJieKxopHbiM. BaaHMOfleHcxBHe M6)K/iy nepexoflaMH o6ecne- 
HHBaexca Gjiaxo^apa xoMy, hxo paccxoaHHe MOK/iy hhmh (xojiiu,HHa 6a3bi) mho- 
XO MCHbine AH(|){|)y3HOHHOH flJIHHbl HeOCHOBHbIX HOCHXejICH B 6a36. K nojiynpo- 
BO^IHHKOBblM o6jiaCXBM C03flaHbI OMKHCCKHe KOHXaKXbl H BHeniHHe BblBOAbl. 
npHHLiHn /leHCXBHB xpaH3HCxopOB xHna p-n-pun-p-n o^iHHaKOB. B pa- 
6oxe paccMaxpHBaiox xojibko xpaH3HCxopbi xnna n-p - n, HCCJie^IOBaHHa xpan- 
3HCxopOB p - n - p XHna npOBO/iaxca aHajioxnnHO, 3a ncKmoneHneM xoxo, nxo 
nojiapHOCXb paGonnx Hanpa^KCHnn n HanpaBnenna xokob npoxHBonojio)KHbi. 

B03M0)KHbI XpH CXeMbI HOAKJIKDHeHHB XpaH3HCXOpa: C o6 tTT HM 3MHXX6- 
pOM, o6n],eH 6a30H h o6h],hm KOJUiexxopOM. B paSoxe Hccae/iyroxca cxaxHne- 
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CKHe xapaKxepHCTHKH TpaHSHCTOpa B cxcMax c o6ii],hm 3MHTxepOM H o6iu,eH 6a- 
30H. 

CxcMa c o6 ttt hm XMHxxepOM npeflCxaBaena na pHcynxe 2. 



PncyHOK 2. CxeMa BKJiiOHeHHa xpansHCxopa c o6 ttt hm XMHxxepOM. 


npH ;iaHHOH CXCMe BKJIIOHeHHa BXO^IHblM XOKOM BBUBeXCB XOK 6a3bi, a 
BxoAHbiM Hanpa^KCHHeM - Hanpa^KCHHe Meac^iy 6a30H h XMHxxepOM. Bbixo/iHbi- 
MH BBJiaioxca XOK KOJiJieKxopa h Hanpa^KCHHe Mcac/iy KOJiaeKxopOM h omhxxc- 
pOM. 


I ex I 6 > ^ex ^63> 

lehix Ik> Uebix Uk3- 


BxoflHaa xapaKxepHCXHKa - 3xo 3aBHCHMOCXb bxoahoxo xoxa (b ^aHHOM 
cjiynae xoxa 6a3bi) ox bxo^ihoxo Hanpa^KCHHa npH nocxoannoM Hanpa^KCHHH na 
Bbixo^ie, x.e. Ha Kojuiexxope: 

lex^f(Uex), HJIH HpH t/^g^COHSt. 

Bbixo^Haa xapaKxepHCXHKa - aaBHCHMOCXb bbixo/ihoxo xoxa (xoxa koji- 
jieKxopa) ox bbixo^Ihoxo nanpa^KCHHa npH nocxoannoM xokc 6a3bi. 

Ieux^f(Ueux), 4=/Tt/J HpH /g^COHSt 
CxcMa c o6n],eH 6a30H npe^icxaBJiCHa na pHcynxe 3. 
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PncyHOK 3. CxeMa BKJiioHeHHH xpansHCTOpa c o6iu,eH 6a30H. 


npH flaHHOH CXCMe BKJIIOHeHHa BXOflHblM TOKOM BBJiaeTCB TOK 3MHTXepa, 
a bxoahbim Hanpa^KCHHeM - Hanpa^KCHHe Meac^iy XMHTxepOM h 6a30H. Bbixo/i- 
HbiMH BBJiaioxca xoK KOJiJieKxopa H Hanpa^KCHHe Meac/iy KOJiJieKxopOM h 6a30H. 

lex ^3 > ^ex 
lebix Ik> Ugi,ix 


Bxo^IHaa xapaKxepHCXHKa - 3xo 3aBHCHMOCXb bxo^ihoxo xoxa (b ^aHHOM 
cjiynae xoxa 3MHxxepa) ox bxo^ihoxo Hanpa^KCHHa npH nocxoaHHOM Hanpa?Ke- 
HHH Ha Bbixofle, x.e. na KomieKxope: 

lex^f(Uex), HJIH4=/("t46; HpH t^g^COHSt 
Bbixo^Haa xapaKxepHCXHKa - aaBHCHMOCXb bbixo/ihoxo xoxa (xoKa koji- 
jiCKxopa) ox Bbixo^IHOxo Hanpa^KCHHa npH nocxoannoM xokc OMHxxepa. 

hux ^/(Uebix ) , HJIH 7^ ^f(U„6) HpH /g^COHSt. 


OnHcaHHe ycxanoBKH. 

Hccjie^IOBaHHe xapaxxepHCXHK BIT xpaH3HCxopa ocyn],ecxBJiaexca c no- 
MOH],bK) xapaKxepHOCKona, no3BOJiaK)n],exo noayHHXb na OKpane ceMCHCXBa 
BAX n/n xpaH3HCxopOB. B cocxaB jia6opaxopHOH ycxanoBKH Bxo/iax xaK)Ke 
xpaH3HCxop H paabCM c xpeMa npOBO^aMH. TpaH3HCxop npHnaan k naaxe c 
xpCMa BbiBO^iaMH. K cpe^iHCMy BbiBO^y npHCoe^HHCHa 6a3a xpaH3HCxopa. K 
BbiBO/iy, OKpamcHHOMy b KpacHbiH pBCx, HpHCoe/iHHeH KoaacKxop. Ilaaxa c 
xpaH3HCxopOM BCxaBaaexca b pa3x.eM c xpeMa npOBO^iaMH. PcKOMCH/iyexca 
BCxaBaaxb naaxy xaKHM o6pa30M, hxo6bi KpacHbiH bbibo/i KoaacKxopa cooxbcx- 
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CTBOBaji KpacHOMy (posoBOMy) npOBO^iy. Benbra npOBO^I npH 3 tom 6y;ieT coot- 
BCTCTBOBaTb 6a36, a HepHblH - 3MHTXepy TpaHSHCTOpa. 

lUxeKepbi npOBOflOB noflCoe/iHHaioxca k pasjiHHHbiM xnes^iaM xapaKxe- 
pHOCKOna, B SaBHCHMOCXH ox CXCMBI BKJIIOHeHHa H CHHMaeMOH XapaKXepHCXH- 
KH. 

nOPil^OK BBinOJlHEHHil PABOTBI 

1. Chhmhxc ceMCHCXBa bxo^ihbix h bbixo^Ikbix BAX b cxcmc c o6 ttt hm 
3MHXXepOM. 

CHBXHB CeMCHCXBa BblXO^HblX BAX B CXCMC C o6iU,HM 3MHXXepOM 
nocxaBbxe nepeiaiiOHaxejib ” OFF ” b neiixpajibHoe nojiojKeHHe (pHcynoK IT 1-2 
npHJIOJKeHHB 1) H nO/IKJIIOHHXe XpaHSHCXOp B COOXB6XCXBHH C pHCyHKOM 4. 



+ 


PncyHOK 4. CxeMa no^iKJiiOHeHHa xpansHCxopa npH chbxhh ceMCHCXBa 
BblXO^HblX BAX B CXCMC C o6lU,HM 3MHXXepOM. 

Ha npH6ope CHARACTERISCOPE ycxanoBHxe pyHKH ynpaBjiCHHa b 
cjiCAyiomHe noaoKCHHa: 

- nepeKJiiOHaxejib "HOR. VOLTS " b noaojKeHHe (0,5 - 1,0) B/;ieji; 

- nepeKjnoHaxenb "VERT. CURRENT "b nojio)KeHHe- 1 mA/^icji.; 

- nepeKJiiOHaxejib "BASE STEPS” B nojio)KeHHe "6"; 

- xyMOaep "STEP POL " b noaoKCHHe 
- KHonKa "ONE CURVE" ox)Kaxa; 

- nepeKJiiOHaxeiib "STEP AMPLITUDE" b nojio)KeHHe (50 -100) mkA; 

- nepeKJiK)Haxejib "COLLECTOR SUPPLY" b nojiojKenHe - ”+AC\ 
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BKJiiOHHTe nHxaHHe npnGopa pyHKOH "SCALE ILLUM" h ycxaHOBHxe 
y;io6HBiH ypOBCHB ocBemeHHOCXH niKajiBi. BpeMa npoxpCBa npnGopa ne mc- 
Hee 5 MHHyx. 

ITocjie xoxo, KaK 6y/iyx BBicxaBJiCHBi Heo6xo/iHMBie HyBCXBHxenBHOCXH, 
nojiapHOCXH h KOJiHHecxBO maxoB, mojkho bkjik)hhxb H3o6pa)KeHHe, nepeae/ia 
nepeKJiiOHaxejiB "OFF" b cooxBexcxByK)iu,He noaoKCHHe B pesyjiB- 

xaxe Ha aKpane ;ioidkho hobbhxbcb ceMCHCXBO BAX. Ka>K/iaa KpHBaa ceMCHCx- 
Ba cooxBexcxByex nocxoBHHOMy SHaneHMio bxo.hhoxo xoxa Ha xnes^ie “.B”. 

ITocjie 3X0X0 h6o6xoahmo npOHSBecxH GajiancHpOBKy. BajiancHpOBKa 
ocyH],ecxBJiaexca BpaH],eHHeM pynxH "OFFSET". IIpH BpaHi,eHHH pynxH 
"OFFSET" ceMCHCXBO KpHBBix CHHxpOHHO HepeMeH],aexca HO 3Kpany. 6a- 
JiaHCHpOBKH Hy)KHO ^JOGhXBCB XaKOXO HOJIOJKeHHB, KOX^a HHJKHBB KpHBaa HpH 
;iBH)KeHHH ceMCHCXBa BAX CBCpxy bhh 3 ocxaHOBHxca (npH 3 xom ona 6y;iex 
cooxBCxcxBOBaxB /g^O); Hanaiio 3 xoh KpHBOH (apKaa xoHxa) BBJiaexca nanaiiOM 
Koop^lHHax HpH HocxpoeHHH xpa(J)HKa BAX. Ilocjie GajiancHpoBKH oxKoppCK- 
XHpyHXe HyBCXBHXeJIBHOCXB BCpXHKaJIBHOXO OXKJIOHeHHB XaK, HX06 bI CeMCHCXBO 

BAX 3aHHMajio Kax mo)kho GojiBmyio nacxB axpana xapaxxepHOCKona, h nepe- 
pHcyHxe ceMCHCXBO bbixo^hbix BAX na MHJuiHMexpOBKy b Macmxa6e flocxa- 
XOHHO KpyHHOM ^aJIBHeHHIHX BBIHHCJI6HHH (1 KJICXKa HB 3KpaH6 OCH,HJIJIO- 
xpacjDa < 1 cm). 

CHBXHB CCMCHCXBa EXO^HblX BAX B CXCMC C o6h],HM 3MHXXepOM HO- 
cxaBBxe nepCKJiKDHaxejiB "OFF" b HCHxpaiiBHoe hoho^kchhc h no/iKJHOHHxe 
XpaH3HCX0p B COOXBCXCXBHH C pHCyHKOM 5. 
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PncyHOK 5. Cxcmb no/iKJiK)HeHHa xpanancxopa fljia nojiyncHHa ccMCHCXBa 
BXO/IHBIX XapaXXepHCXHK B CXCMC C o6h],HM 3MHXXCpOM. 
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Ha npH6ope CHARACTERISCOPE ycxaHOBHxe pyHKH ynpaBJiCHHa b 
cjie/iyiomHe noaoKCHHa: 

nepeKJiK)Haxejib "HOR . VOLTS" B nojio)KeHHe 0,1 B/^ea; 

- nepeKJiK)Haxeab "VERT. CURRENT "b noao^KCHHe - (20 - 50) 
MKA/;iea.; 

- nepeKJiiOHaxeab "BASE STEPS" b noaoKCHHe "6"; 

-xyMOaep "STEP POL" b noaojKCHHe 

- KHonKa "ONE CURVE" ox)Kaxa; 

- nepeKJiiOHaxeab "STEP AMPLITUDE" BnoRO-iKQmiQ 1 B; 

- nepeKJiroaaxeab "COLLECTOR SUPPLY" b noaoKCHHe - "+AC\ 
Hocae xoxo, kbk 6y/iyx BbicxaBaenbi neoOxo/iHMbie ayBCXBHxeabHOCXb, 

noaapHOCXb h KoaHaecxBO maxoB, MoacHO BKaioaHXb HSoOpaaccHHe, nepeae/ia 
nepCKaioaaxeab "OEE" b cooxBexcxByiomHe noaoaceHHe ^ Han B pesyat- 
xaxe Ha aKpane ;ioaacHO noaBHXbca ceMeiicxBO BAX. Kaac/iaa KpHBaa ccMeiicx- 
Ba cooxBexcxByex nocxoaHHOMy SHaacHHio bbixo/ihoxo HanpaaccHHa na xHes^ae 
“B”. 

HepepHcyiixe ceMeiicxBO BAX na MHaaHMexpOBKy b MacmxaOe flocxa- 
xoHHO KpynHOM jiJiR ^laabHeHHiHx BbiHHcaeHHH (1 KaexKa na aKpane ocH,Haao- 
xpa(|)a < 1 cm). 

2. Chhmhxc ccMCHCXBa bxoahbix h Bbixo/iHbix BAX B cxcMC c o6n],eH 6a- 

30H. 

^aa CHBXHa ccMCHCXBa Bbixo^Hbix BAX b cxcmc c o6n],eH Gasoil no- 
cxaBbxe nepCKaK)Haxeab "OEE" b neilxpaabHoe noaoaccHHe h no/iKaiOHHxe 
XpaHSHCXOp B COOXBCXCXBHH C pHCyHKOM 6. 
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PncyHOK 6. CxeMa noAKniOHeHHH xpansHCTOpa nojiynenHa ceMCHCTBa 
Bbixo/iHbix BAX B cxcMe c o6iu,eH 6a30H. 

Ha npH6ope CHARACTERISCOPE ycxaHOBHxe pyHKH ynpaBJiCHHa b 
cjiCAyiomHe noaoKCHHa: 

- nepeKJiiOHaxejib "HOR. VOLTS" b noaoKCHHe (0,5 - 1,0) 

- nepeKJiiOHaxejib "VERT. CURRENT "b noaoKCHHe- 1 MA/;ieji.; 

- nepeKJiK)Haxejib "BASE STEPS" b noaoKCHHe "6"; 

-xyMOjiep "STEP POL" b nojio)KeHHe 

- KHonKa "ONE CURVE" oxjKaxa; 

- nepeKJiK)Haxeiib "STEP AMPLITUDE" 1 mA; 

- nepeKJiiOHaxejib "COLLECTOR SUPPLY" b noaoKCHHe - "+AC\ 

HepCBe/iHxe nepeKJiiOHaxejib "OEE" b cooxBexcxByiomee noaoKCHHe ^ 

HJiH B pesyjibxaxe na XKpane ^ioidkho noBBHXbca ccMeiicxBO BAX. Ka>K/iaa 
KpHBaa ceMCHCXBa cooxBexcxByex nocxoBHHOMy SHaHCHHio bxo/ihoxo xoxa na 
xHes^e “B”. 

np0H3Be/iHxe OajiaHCHpoBKy. Hocjie OajiaHCHpoBKH oxKoppeKXHpyiixe 
HyBCXBHXeJIbHOCXb BepXHKaJIbHOXO OXKJIOHeHHB XaK, HXOObI CeMCHCXBO BAX 
3aHHMajio KaK mo)kho OojibinyK) nacxb axpana xapaKxepHOCKona, h nepepHcyii- 
xe ceMCHCXBO BAX na MHJiJiHMexpOBKy b MacmxaOe ^lOCxaxoHHO KpynnoM jiJifi 
flajibHeiimHx BbiHHCJieHHH (1 KJiexKa na aKpane ocii,HJiJioxpa(J)a < 1cm). 

CHBXHB ceMCHCXBa Exo^Hbix BAX B cxcMC c oOmeii 6a30H nocxaBb- 
xe nepCKJiiOHaxejib "OEE" b neiixpajibHoe nojiojKCHHe h no.nKJiK)HHxe xpaH3H- 
cxop B COOXBCXCXBHH C pHCyHKOM 7. 
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PncyHOK 7. CxeMa no/iKJiiOHeHHH TpansHCxopa fljia nojiyneHMa ceMCHCTBa 
Bxo^lHBix xapaKxepHCTHK B cxcMe c o6meH 6a30H. 

Ha npH6ope CHARACTERISCOPE ycxanoBHxe pyHKH ynpaBJiCHHa b 
cjie/iyiomHe noaoKeniia: 

- nepeKJiioHaxejib "HOR . VOLTS" B noaoKCHHe 0,1 B/^iea; 

- nepeKJiiOHaxejib "VERT. CURRENT "b nojiojKeHHe- 1 MA/^eii.; 

- nepeKJiiOHaxeiib "BASE STEPS" b noaoKCHHe "6"; 

- xyMOjiep "STEP POL " b nojio)KeHHe 

- KHonKa "ONE CURVE" oxjKaxa; 

- nepeKJiiOHaxejib "STEP AMPLITUDE" BnoRoyKQmiQ 1 B; 

- nepeKJiK)Haxejib "COLLECTOR SUPPLY" B noaoKCHHe - "-AC' . 

Hocjie xoxo, KaK 6y;iyx BbicxaBJiCHbi neoOxo/iHMbie HyBCXBHxeabHOCXb, 

nojiapHOCXb h KOJiHHecxBO maxoB, mojkho bkjhohhxb H3o6pa)KeHHe, nepeae/ia 
nepeKJiK)Haxejib "OEE" b cooxBexcxByiomHe noaoKCHHe ^ hjih B pe3yjib- 
xaxe Ha aKpane ^iojdkho noBBHXbca ccMeiicxBO BAX. Ka>K/iaa KpHBaa ccMeiicx- 
Ba cooxBexcxByex nocxoBHHOMy BHaHCHHio bbixo/ihoxo Hanpa^KCHHa na xHe3.ae 
“B”. 

HepepHcyiixe ccMeiicxBO BAX na MHJuiHMexpOBKy b MacmxaOe .aocxa- 
xoHHO KpynHOM jiJifi flajibHeiimHx BbiHHCJieHHH (1 KJiexKa na aKpane och,hjijio- 
xpacjDa < 1 cm). 

3. PaccHHxaiixe xpa(|)HHecKH A-napaMexpbi no (J)opMyjiaM : 

h 11 A Ugx^SIgyr npH A Ugf,ix 0 . 

hi 2 SUgx^SUggix npH A/gx 0 . 
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^21 ^leux^^^ex npIlAt/gy^ 0. 

^22 ^^eux^^ Ugi,ix npH Alg^ 0 • 

4. PesyjibTaxBi pacnexoB sanecHxe b xa6aHLi,y: 
h}} ^ Vgx- flH(|)(|)epeHLi,HaiibHoe BxoflHoe conpoxHBaenHe. 
h] 2 ^ KOC - K03(|)(|)HLl,HeHX o6paXHOH CBB3H HO HanpB)KeHHK). 
h 2 i~ K03(|)(|)HLi,HeHx nepc^aHH no xoKy (J^ - b cxcmc c o6ni,HM 3MHxxepOM, a - b 
cxcMC c o6ni,eH 6a3on). 

Fj ^ 1 / h22 - AH(|)(|)epeHLi,HajibHoe Bnyxpennee conpoxHBJienne. 


ITapaMexp 

rex, Om 

KOC 

o o 

Fi, kOm 

03 





OB 
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IIpHJio^eHHe 1 
OnHcaHHe xapaKxepHOCKona. 

BHeniHHH BH/i xapaKxepHOCKona npHECflen na pHcyHKe IIl-l. 



PncyHOK ni-1. BHeniHHH bh;i xapaKxepHOCKona. 


Ha nepe^IHen naneiiH xapaKxepHOCKona KpOMe XKpana naxo/iaxca cae- 
flyiomne opxaHbi ynpaBaenna: 

1 - pyHKa ^’HOR .VOLTS'' - pexyaHpOBKa nyBCXBHxeabHOCXH nanpa^Ke- 
HHB Ha xH63;ie "C" (HyBCXBHxcabHOCXb HO xopHSOHxajibHOH ocH, B/^jca); 

2 - nepeKJHOHaxeab "COLLECTOR SUPPLY" - noaapHOCXb nanpa^Ke- 
HHa Ha KacMMe "C" (cae/iyex BbicxaBaaxb nepCMCHHoe Hanpaacenne - AC); 

3 - xpexH03HH,H0HHbiH HepCKaiOHaxeab "OFF" - noAKJiiOHaex Hccae- 
flycMbiH HpH6op K xapaKxepHOCKony; 

4 - KaeMMbi HOflKJHOHeHHa HCcae^iyeMbix npnGopOB k xapaKxepHO- 
CKony; 

5 - nepeKJHOHaxeab "STEP AMPLITUDE" - pexyaHpOBKa maxa H3Me- 
HCHHa xoKa HHH HanpaaccHHa, no^aBaeMOxo na Bxo/iHyK) KJieMMy "B"; 
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6 - pyHKa "OFFSET" - ycxanoBKa HanajibHoro xoKa hjih Hanpa^KCHHa, 
no^iaBaeMOxo na Bxo/iHyK) KJieMMy "B"; 

7 - nepeKJiiOHaxejib "STEP AMPLITUDE" - KOJiHHecxBO maxoB xoKa 
(hjih Hanpa^KCHHa) na KJieMMe "B" (cooxBexcxByiox nojiynaeMOMy KOJiHnecxBy 
KpHBbIX B CeMCHCXBe XapaKXCpHCXHK); 

8 - xyM 6 jiep "STEP POL " - nojiapHOCXb nanpa^KCHHa na KJiCMMe "B"; 
9 -nepeKJHOHaxejib "VERT CURRENT” - pexyjiHpOBKa HyBCXBHxejibHO- 

CXH HO BepXHKaJIbHOH OCH (mA/^JCJI HJIH MkA/^JCJI). 

KpOMe BbimeyKasaHHbix xjieMCHxoB ynpaBJicnna na nepe/iHeH nanejiH 
xapaKxepHOxpa(j)a pacnojiOKeno 6 xnesfl, oGosHaneHHbix (cMOxpH 

pHcyHOK ni-2). 



nepeKJiioMaTejib 


o o o c 

C E 

O ^ Ob 

PncyHOK ni- 2 . CxeMa bxoahi>ix xnesfl xapaKxepHOCKona. 

Hafl xHCS^aMH pacnojiojKeH xpexno 3 HH,HOHHi>iH nepeKJiiOHaxejib. IIpH 
HO^Icoe/iHHeHHH xpaHSHCxopa nepCKJiiOHaxejib ^ioidkch naxo/iHXbca b cpe^iHCM 
HOJiO)KeHHH. IlepeBOfl nepeKJHonaxejia b paGonee (npaBoe hjih jicboc) hojitokc- 
HHe MO)KHO npOHSBOAHXb HGCJIC HO^JCOe^IHHeHHa XpaHSHCXOpa H ycxanoBKH 
HyBCXBHXeJIbHOCXH. ^Jia HpaBHJIbHOXO HOflKJHOHeHHB HCOGxOflHMO COOXB 6 XCX- 
Byio iiT HH HixcKep pasbCMa bkjhohhxb b Bcpxnee xhcs^o “E”, a ^Ba ;ipyxHx mxe- 
Kcpa jih 6 o b HpaBbie xHCS^a “C” h “B”, jih 6 o b jicbbic. CooxBexcxBCHHO h ne- 
pCKJiiOHaxejib HpH pa 6 oxe ^ioidkch naxo/iHXbca b npaBOM hjih jicbom nojiojKe- 
HHH. 
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ITojiapHOCTb Ha rnes^ie “C” BbiCTaBJiaexca pyHKOH (2), pacnoaoKCHHOH 
no;i 3KpaHOM. IIojiapHOCTb Ha raes^ie “B” BbiCTaBJiaeTca xyM6jiepOM (8). 

Ha xH63;io “C” HO^iaexca HHJioo6pa3Hoe nanpa^KCHHe, 3xo )Ke nanpa^Ke- 
HHe BbisbiBaex xopH30HxanbHoe oxioiOHCHHe Jiyna na 3KpaHe. BejiHHHHa oxkjio- 
HCHHa pexyjiHpyexca /ibohhoh pyHKOH (1). Hpn nepeKJiiOHeHHH o6e pyHKH ne- 
oSxO^HMO BpaH],aXb CHHXpOHHO, XaK, HX06bI MeXKH Ha HHX COBna/iajIH. 

Tok Hep63 xpaH3HCxop OHpe^iejiaexca no BCJiHHHHe BCpxHKajibHOxo ox- 
KHOHCHHa Jiyna. HyBCXBHxejibHOCXb oxKJiOHeHHa pexyjiHpyexca pyHKOH (9). 
IllKajia pyHKH o6o3HaH6Ha nepHbiMH (mA-MHJuiHaMnepbi) h KpacHbiMH (pA- 
MHKpoaMnepbi) H,H(|)paMH. 06paxHxe BHHMaHHC na xonxy nepep hhcjiom, ccjih 
OH a ecxb; .IV/div - 03HaHaex 0,1 Bojibx na pejicHHC. 

Ha XH63PO “B” Hopaexca xok (npaBoe noHoaccHHe pyHKH 5) hjih nanpa- 
accHHC (acBoe noaoaceHHe pyHKH 5). 3xh xok hhh nanpaaccHHe ocxaexca nocxo- 
aHHblM HpH OXKHOHCHHH HyHa OX KpaHHCXO HCBOXO PO KpaHHCXO HpaBOXO HO- 
HoaccHHa Ha OKpane. 3axeM oho H3M6Haexca na BcaHHHHy maxa, onpepeaaeMO- 
xo pyHKOH (5). KoHHHecxBO HiaxoB OHpepeaaexca pynKoii (7). 


13 



IIpHJio^eHHe 2 

MeTO^HKa pacHexa h - napaMexpoB xpansHCTopa no ero cxaTHHC- 
CKHM xapaKTcpncTHKaM. 

Cxema c o6u^um 3MummepoM 



Onpe/iejiCHHe hu3. 

I 6 =Ibx 



KpHBaa Uk 3 = 0,1 B cooTBexcTByex ycnoBHio 

A t/gg/A/g— r gx- 

Vgx - ;iH(|)(|)epeHLi,HajibHoe bkoahoc conpoxHBneHHe. 
OnpeflencHHe h 123 . 


I 6 =Iex 



^723=A Ugx/^ Ugg,x-A UeA t/,3=KOC; 
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U paQ,moHKe~ Uj(g(0). 

KOC - K03(|)(|)HLl,HeHT o6paXHOH CBH3H HO HanpH^KCHHIO. 


Onpe^ieacHHe h2i3'. 

Ibbec=Ik 



BtiGnpaeM BAX, cooTBexcTByiomyK) xoKy 6a3Bi, npH KOxopOM on- 
pe/iejiajiHCB napaMexpti hn h hi 2 . BtiGnpaeM na hch paGonyio xoHKy A. 
^BHxaacB no npBMon AUem = const, naxo^IHM Alg^^x h A/g^. 

^213 ~AIgf^ij/AIgx —Alf/AIg 

AIq — 165-^64 

fi - K03(|)(|)Hn,Henx nepe^ann no xoKy b cxcmc c o6ni,HM OMHxxepOM. 


Onpe^iejicnne h223- 


Ibbix=Ik 



Pa6onaa xonxa A 6epexca xaKJKC, nxo n npn onpeflejiennn h2i. Ha xapax- 
xepHCXHKC /g= const, npoxoflani,eH nepC3 xonxy A, 6epCM ncKOxopbin oxpeaoK n 
onpeflCJiacM A4,„nAt/g,„. 

^223 Alg^^i^/A Uggix —AIjJA Uj(^— 1/ti 

r~ ;iH{|){|)epenn,Hajibnoe Bnyxpennee conpoxHBJienne. 
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CxeMa c o6meii 6a3oii 


3 K 



Onpe/iejieHHe huE- 


Iex=I3 



Bbi6epeM paGonyio xoHKy A na npaMOJiMHCHHOH nacTH bxo^ihoh xapaK- 
xepHCTHKe. Ha xapaKxepHCXHKe Ukq^ const, npoxo/jamen nepes xonxy A, 6epCM 
HCKOxopbiH oxpesoK H onpc^iejiaeM A/g^ n At/g^- 

huE~^Ugx^J\IgX~^U:^(//\I:^—T gx, 

Xg;c-AH(|)(|)epeHLi,HajibHoe exo^ihoc conpoxHEnenne. 

Onpe/jejiCHHe h ue- 



hi2E-^ Ugx/A t/gg„=A U,e/A U,6^K0C 

Hs-sa HCflOCxaxKa OKcnepHMCHxajiEHOH HH(J)opMaLi,HH - nojiyHCHa Ecexo 
OflHa KpHEaa - nanxH h 12 hcjibse. 
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Onpe/iejiCHHe h2iE- 



Bbi6HpaeM BAX, cooTBexcTByiomyK) xoKy XMHxxepa, npH KOxopOM on- 
peflejiBJica napaMexp hn. BbiGnpacM na hch paGonyio xoHKy A. ^BHxaacb no 
npBMOH = const, naxo^HM A4(,„ n 

h21E ^leux^^Iex Ot, 

a-K03(|){|)Hn,Henx nepe/iann no xoxy b cxcmc c o6ni,eH 6a3on. 


Onpe^ienenne h22E- 



Pa6onaa xonKa A 6epexca xa^xe, nxo n npn onpeflenennn h2iE. Ha xapax- 
xepHCXHKC 4 = const, npoxo^an^en nepes xonxy A, 6epeM ncKOxopbin oxpesoK n 
onpe^enaeM A4,„nAt/e,„. 

h22E~ ^leux^^ Ugf,ix~AIjJA 1 /v j 

rj^l/h22E - flH(|){|)epenn,Haiibnoe Bnyxpennee conpoxHBJienne. 
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